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A rchimedes, the famous Greek mathematieian, lived from 287 BCE until 
approximately 212 BCE. He thought that the figure of two semi-eireles 
on a straight line enelosed by a larger semi-eirele resembled a shoemaker’s 
knife. Arehimedes ealled this figure an arbelos sinee arbelos is the Greek 
word for a shoemaker’s knife. The arbelos has many interesting properties. 



An arbelos ean be drawn on a ClassPad 
ealeulator by eonstrueting semi-eireles. A 
semi-eirele ean be produeed using the are 
tool by tapping on the points labelled here 
as A, B and C. 
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^ Fil« Edit X: 




Having drawn three semi-eireles in this 
way, a line segment may be drawn along the 
base to eomplete the figure. The Integer Grid 
is no longer required and may be turned off 
from the View menu. 


^ Fil# Etft Vi*w Draw |V; 

1 ^ Fil« Edit Viaw Draw [x' 
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Archimedes proved that a eirele eould be 
drawn that had the same area as the 
arbelos. A eirele like the one that 
Arehimedes drew in the third eentury BCE, 
ean be eonstrueted on a 2 1 st eentury ealeu- 
lator. To begin with, a perpendieular is 
drawn from the point where the two smaller 
semi-eireles meet. The interseetion of the 
perpendieular line and the large semi-eirele 
is thus eonstrueted 

By finding the mid-point of EG (1), a eirele 
ean be eonstrueted whieh has EG as the 
diameter. 


If all three semi-eireles are seleeted the 
ealeulator ean be made to display the area 
of the arbelos. When the eirele is seleeted, 
its area ean be seen to be the same as the 
arbelos, just as Arehimedes predieted. In 
this eonstruetion, the arbelos and the eirele 
eaeh have an area of 9.424778 units 
squared. 






Arehimedes also proved that “twin 
eireles” eould be inseribed in the arbelos on 
either side of the perpendieular line and 
tangent to it. This ean also be demonstrated 
on the ealeulator. First the eirele drawn 
previously is deleted. Then, for eonvenience, 
the perpendieular line is replaeed with a line 
segment from E to G, and all the labels are 
hidden. 

Beginning with the eirele on the right of 
the perpendieular, a eirele of approximately 
the eorreet size is drawn. 

The eirele ean be made to just toueh the 
perpendieular by using the tangent tool. 
Similarly, the eirele ean be made to just 
toueh the small semi-eirele and the outer 
semi-eirele. It is helpful to Zoom In when 
doing these operations. 
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Using the same proeess, the other eirele 
may be inseribed on the left of the perpen- 
dieular. When the eireles are seleeted one at 
a time, the ealeulator displays the same 
area. In this partieular eonstruetion, the 
twin eireles eaeh have an area of 1.767146 
square units. 


Half a millennium later, Pappus, another 
Greek mathematieian, inseribed a sueees- 
sion of ever -deereasing eireles inside the 
arbelos. His eonstruetion ean also be 
produeed on the ealeulator using the 
tangent tool. 

Pappus measured the heights of the 
eentres of the eireles from the base of the 
arbelos. He showed that the height of the 
nth eirele above the base of the arbelos 
equaled n times its diameter. 



^ Fil« Edit VWw Dratw rx 
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Measurements on the ealeulator agree 
with Pappus’ findings. For example, the 
eentre of the fourth eirele in this eonstrue- 
tion is 3.428571 units above the base and it 
has a radius of 0.4275714 units. 

Interestingly, the eentres of these eireles 
follow an elliptieal path. 

Fil« Edit Vi«w Drw ixj 
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After many thousands of years, the 
arbelos eontinues to faseinate mathemati- 
eians. In relatively reeent times (1974), for 
example, it was diseovered that the twin 
eireles of Arehimedes have a long lost 
sibling, and, as illustrated below, are in faet 



triplets! 
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